Background. Communication in the breast cancer treatment consultation is complex. Language barriers may increase the challenge of achieving patient-centered communication and effective shared decision making. Design. We conducted a prospective cohort study among Spanish-and English-speaking women with stage 0 to 3 breast cancer in two urban medical centers in the Midwestern United States. Patient centeredness of care and decisional conflict were compared between Spanish-and English-speaking participants using the Interpersonal Processes of Care (IPC) and Decision Conflict Scale (DCS), respectively. Clinician behaviors of shared decision making were assessed from consultation audio-recordings using the 12-item Observing Patient Involvement in Decision Making (OPTION) scale. Multivariate regression analyses were conducted to control for differences in baseline characteristics and clinician specialty. Results. Fifteen Spanish-speaking and 35 English-speaking patients were enrolled in the study. IPC scores (median, interquartile range [IQR]) were higher (less patient centered) in Spanish-versus English-speaking participants in the domains of lack of clarity (2.5, 1-3 v. 1.5, 1-2), P = 0.028; perceived discrimination (1.1, 1-1 v. 1.0, 1-1), P = 0.047; and disrespectful office staff (1.25, 1-2 v. 1.0, 1-1), P \ 0.0005 (Wilcoxon rank-sum test). OPTION scores (median, IQR) were lower in Spanish-versus English-speaking participants (21.9, 17.7-27.1 v. 31.3, 26.6-39.6), P = 0.001 (Wilcoxon rank-sum test). In multivariate analysis, statistically significant differences persisted in the IPC lack of clarity and disrespectful office staff between Spanish-and English-speaking groups. Conclusions. Our findings highlight challenges in cancer communication for Spanish-speaking patients, particularly with respect to perceived patient centeredness of communication. Further cross-cultural studies are needed to ensure effective communication and shared decision making in the cancer consultation.
efficacy, and genomic data pertaining to prognosis may be part of the treatment consultation. 2, 3 Understanding and applying numeric information requires skills in number sense and arithmetic, use of tables and graphs, and concepts of probability and statistics. [4] [5] [6] The interpretation of numeric terms can differ across language and cultures, 7 with potential barriers to communication further complicated by the need for translators. 8 The breast cancer treatment consultation often incorporates both information sharing and SDM. In a framework of SDM, a high-quality decision requires that patients are aware of a decision choice, knowledgeable about decision options and expected outcomes, consider their values and preferences, and engage in a deliberative decision making process with their provider. 9 A SDM process is posited to lead to increased knowledge, valuealigned decisions, adherence to a treatment plan, and decreased decisional regret. 2, 10 Effective communication and SDM have been associated with increased quality of life for breast cancer survivors. 11, 12 However, there are limited studies of patient-centered communication and SDM in cancer care in cross-cultural and non-Englishspeaking populations. [13] [14] [15] The objectives of this study are to compare the breast cancer treatment consultation experience between Spanish-and English-speaking patients with respect to patient-centered communication and provider behaviors of SDM.
Methods

Study Design
As part of a parent study, we conducted a prospective cohort study of communication and decision making for women with a new diagnosis of breast cancer. The focus of the parent study was to evaluate the impact of measuring and reporting patient health numeracy level to the provider prior to the consultation and evaluating its impact on the quality of communication. Participants completed baseline assessments prior to a treatment consultation and a follow-up survey assessment 1 week after the consultation. 16 
Study Protocol
Participants were required to be Spanish-or Englishspeaking women with a new diagnosis of stage 0 to 3 breast cancer and receiving treatment at one of two participating academic medical centers in the Midwestern United States. Exclusion criteria included cognitive impairment as determined in the medical chart review. The treating clinicians in specialties of medical, radiation, or surgical oncology were enrolled in the study. Eligible patients were identified by the breast cancer clinic teams and information about the study was placed in their education packet received at the time of diagnosis. Enrollment occurred after the patient had received their diagnosis and prior to a scheduled treatment consultation in radiation oncology, general surgery, or medical oncology. Professional interpreters were available for the consultation for all Spanish-speaking participants. Interested patients contacted the study research assistant and, if eligible, were enrolled. Participants were compensated for their time with a $50 incentive. Clinicians and patient participants signed an informed consent. The protocol was approved by the institutional review board at the participating sites.
Baseline measures were assessed directly preceding the consultation. A follow-up patient survey was conducted 1 week following the consultation. Patients were evaluated with the Computer Adaptive Test version of the Numeracy Understanding In Medicine Instrument (CAT-NUMi) and results were given to the clinician prior to the consultation. 17 As the consultation was audio-recorded for the parent study, informed consent was obtained from the patients, providers, and significant others that were present in the consultation.
Spanish and English forms of the measures. 20 All patient survey forms were administered in the participant's primary language.
Measurement of Health Numeracy
Numeracy was assessed directly prior to the consultation using a Web-based program with the CAT-NUMi. The CAT-NUMi was developed using item response theory based on a theoretical framework of health numeracy that captured the domains of number sense, tables and graphs, probability, and statistics. 4 The computer adaptive form uses an algorithm to determine which items to administer to respondents based on responses they provide to the initial items. Using this approach, the CAT-NUMi is able to reach a precise measure of health numeracy while minimizing the response burden. The items are multiple choice with some including pictures or graphs to assess numeracy skills. The CAT-NUMi administered up to 10 questions to each patient and determined scores that ranged from 20.30 to 0.30, with higher values representing higher levels of numeracy. 4, 17 The numeracy scores were categorized as low, medium, or high reflecting the distribution of scores in validation studies. 16 
Interpersonal Processes of Care
The Interpersonal Processes of Care Measure (IPC) was used to assess patient-centered care and communication in the breast cancer consultation from the patient perspective. The short-form IPC-18 consists of 18 questions in six domains: Each domain results in a score from 1 to 5 with increasing values indicating a greater degree of the construct. The seven domains are lack of clarity, elicited concerns, explained results, compassionate, respectful, discrimination due to race/ethnicity, and disrespectful office staff. 21 For the domains lack of clarity, discrimination due to race/ethnicity, and disrespectful office staff, lower scores indicate higher quality communication. For the remaining domains, higher scores indicated high quality communication.
Decisional Conflict Scale
The Decisional Conflict Scale (DCS) was used to assess post-consultation decisional conflict overall and in five subdomains: support, uncertainty, value clarity, effective decision, and informed. 22 The DCS has also been validated in a Spanish version. 23 Scores range from 0 to 100 with increasing scores indicating greater decisional conflict. Scores lower than 25 are associated with implementing decisions and scores exceeding 37.5 are associated with decision delay. 24 The OPTION Scale The 12-item OPTION (Observing Patient Involvement in Decision Making) scale was used to assess clinician behaviors of SDM in the cancer consultations. The OPTION scale measures clinician behavior, has strong content validity and acceptable measurement reliability for use in research settings, and has been widely use in studies of SDM. [25] [26] [27] Audio-recordings were translated (Spanish recordings) and transcribed verbatim. The two coders (AF and MS) reviewed and discussed coding on an initial set of five transcripts and then proceeded to code all transcripts independently. The final OPTION scores were determined by the mean scores of the two coders. 28 Each item was rated on a scale of 0 to 4 with the following interpretations: 0, the behavior is not attempted or observed; 1, minimal attempt at behavior; 2, behavior demonstrated at baseline skill level; 3, done to a good standard; and 4, exhibited to a high standard. 29 Summary scores are transformed to a scale of 0 to 100, with higher scores indicated increased skill in SDM.
Statistical Analysis
Baseline demographic characteristics, clinical factors, and the distribution of cancer care providers (medical, radiation, or surgical oncologists) were compared between Spanish-and English-speaking using a Fisher's exact text or Wilcoxon rank-sum test for categorical or continuous outcomes, respectively. A multivariate linear regression with robust standard errors was used as a semiparametric approach to compare outcomes between groups while controlling for the patient and clinician factors found to differ between Spanish-and English-speaking groups in the bivariate analysis. 30 Provider specialty was included in the multivariate analysis for the OPTION scale as it was theoretically posited to be associated with behaviors of SDM. Clinic site and race/ethnicity were not included in the multivariate analyses due to collinearity as 100% of Spanish-speaking patients were from the Chicago site and of Hispanic ethnicity. A subset bivariate and multivariate analysis was conducted limited to patients from the Chicago site (n = 35) to evaluate the robustness of findings within a common clinical site.
Results
Study Population
Fifteen Spanish-speaking and 35 English-speaking patients participated in the study. Fifty-three percent (53%) of Spanish-speaking participants had a high school degree or a GED certificate as their highest level of education compared to 29% of English-speaking participants. Spanishspeaking participants were younger than English-speaking participants (median years, interquartile range [IQR]): 47, 40-54 versus 54, 49-62, P = 0.024, and had lower health numeracy scores (median, IQR): 20.70, 21.39 to 20.2 versus 0.27, 20.8 to 0.89, P = 0.011. There were no differences by language group in baseline print literacy or state anxiety scores (Table1). All Spanish-speaking participants (100%) were all enrolled at the Chicago site. Of the 50 participants, 46 (32 English and 14 Spanish) were audiorecorded. One Spanish-speaking patient chose to have the consultation in English with the remainder using a professional translator.
Distribution of Clinician Specialty in Breast Cancer Treatment Consultations
Of the 50 consultations, 42% (n = 21) were with a surgical oncologist, 32% (n = 16) with a radiation oncologist, and 26% (n = 11) with a medical oncologist. There was no statistically significant difference in the distribution of medical, radiation, or surgical oncologists between Spanish-and English-speaking participants overall or in the subset that were audio-recorded (Table 1) . 
Patient-Reported Measures
Evaluation of patient-centered care and communication as measured by the IPC indicated lower patient centeredness (median, IQR) in domains of lack of clarity: 2.5, 1-3 versus 1.5, 1-2, P = 0.028; perceived discrimination due to race or ethnicity: 1, 1-1 versus 1.1, 1-1, P = 0.047; and disrespectful office staff: 1.25, 1-2 versus 1, 1-1, P = 0.0005 ( Table 2) . No statistically significant differences were found in the DCS total scores between Spanishand English-speaking participants (median, IQR): 15.65, 1.56-23.44 versus 18.75, 6.25-26.56, P = 0.713, respectively, or between the DCS subdomains ( Table 2 ). In multivariate analyses controlling for age and health numeracy, the IPC domain scores of lack of clarity and disrespectful office staff remained statistically significantly higher (indicating less patient-centered care) in Spanish-versus English-speaking participants (mean difference, 95% confidence interval [CI], P value): 0.554, 0.047 to 1.06, P = 0.033, and 0.515, 0.101 to 0.929, P = 0.016, respectively (Tables 3 and 4 ).
OPTION Scale Results
Among the 46 consultations that were audio-recorded, the OPTION score (median, IQR) was 27.6, 20.8 to 36.4. The OPTION scores were lower in Spanish-versus English-speaking participants (median, IQR): 21.9, 17.7 to 27.1 versus 31.3, 26.6 to 39.6, P = 0.0014, respectively.
The highest scoring items were the following: Item 1-The clinician draws attention to an identified problem as one that requires a decision making process; Item 2-The clinician states that there is more than one way to deal with the identified problem (''equipoise''); and Item 9-The clinician offers the patient explicit opportunities to ask questions during the decision-making process. The lowest scoring items were the following: Item 3-The clinician assesses the patient's preferred approach to receiving information to assist decision making (e.g., discussion, reading printed material, assessing graphical data, using videotapes or other media); and Item 10-The clinician elicits the patient's preferred level of involvement in decision making, with median scores reflecting that the behavior was not observed at all (Table 5 ).
In multivariate analyses controlling for baseline age, health numeracy, and clinician specialty, there were no statistically significantly differences in total OPTION scores between language groups (mean difference: 22.51, 95% CI: 27.37 to 2.36, P = 0.304). Increased patient health numeracy remained associated with higher OPTION scores ( Table 6 ).
Results of Subset Analysis
Within the Chicago site, there was no statistically significant difference between groups in years of age (median, IQR): 48, 40 to 56 versus 51, 47 to 59, P = 0.212; education level (%): high school graduate or GED: 47% versus 28%, some college: 33% versus 33%, college degree 20% versus 37%, P = 0.805; or health numeracy score (median, IQR): 20.82, 21.39 to 20.2 versus 20.6, 20.86 to 20.16, P = 0.267, for Spanish-versus English-speaking patients, respectively. In bivariate analysis, IPC scores were higher in Spanish-versus English-speaking patients in the domains of lack of clarity (median, IQR): 2.5, 1-3 versus 1.5, 1-1.5, P = 0.024, and disrespectful office staff (median, IQR): 1.25, 1-2 versus 1, 1-1, P = 0.016, respectively. These findings persisted in multivariate analyses after controlling for patient age and health numeracy (mean difference, 95% CI, P value) for IPC domains of lack of clarity (0.545, 0.024 to 1.064, P = 0.041) and 3. The clinician assesses the patient's preferred approach to receiving information to assist decision making (e.g., discussion, reading printed material, assessing graphical data, using videotapes or other media). disrespectful office staff (0.466, 0.075 to 0.857, P = 0.021). In multivariate analysis, increased patient health numeracy was associated with higher OPTION scores (mean difference: 4.561, 95% CI: 2.078 to 7.043, P = 0.001) and a consultation with a medical versus surgical oncologist was associated with lower OPTION scores (mean difference: 26.096, 95% CI: 11.329 to 20.867, P = 0.023).
Discussion
In this study, we evaluated the patient centeredness of care and clinician behaviors of SDM in the treatment consultation among cohort of Spanish-and Englishspeaking patients with a new diagnosis of stage 0 to 3 breast cancer. We considered multilevel factors including patient age, education, health print literacy and health numeracy, provider specialty, and study site. Our findings indicate differences in patient centeredness of care in the domains of lack of clarity and disrespectful office staff, with Spanish-speaking patients reporting lower levels of patient-centered care. Both Spanish-and Englishspeaking patients had low levels of post-consultation decisional conflict with median scores on the DCS of 18.0. 24 We report no statistically significant difference in OPTION scores between Spanish-and English-speaking patients after controlling for patient-level factors and clinician specialty.
Our study is consistent with the literature in noting cross-cultural differences in the quality of communication in medical care settings. Previous studies have reported higher levels of perceived disrespect among Hispanic patients compared to other racial/ethnic groups. 12, 15, 31 A study of communication and quality of life among breast cancer survivors by Kwan et al. found Hispanic versus non-Hispanic white women to perceive lower patient centeredness of communication in the IPC domains of lack of clarity and discrimination due to race/ethnicity. 12 In contrast to the current study, the Kwan study 12 did not compare the experiences of English-and Spanish-speaking patients nor evaluate the communication that occurred in the initial cancer treatment consultation. In a study that used data from the Commonwealth Fund 2001 Health Care Quality Survey, persons of Hispanic ethnicity were more likely than those who were non-Hispanic white or black to perceive disrespect in the patient-provider relationship. 31 Finally, in a longitudinal cohort study of the menopausal transition conducted at seven US sites, Jacobs et al. reported higher perceived racial discrimination between Hispanic and non-Hispanic white women (12% v. 3%). 15 Our findings add to previous literature in reporting perceived racism among Hispanic and Latino patients. In a 2003 California Health Interview Survey on cancer risk behaviors, Latino patients reported higher rates of perceived racism in health care compared to non-Hispanic white, African American or black, Pacific Islander, and American Indian or Alaska Native patients. Self-reported experience with racism in health care was associated with not being up to date with cancer screening tests. 32 In addition to barriers attributed to ethnicity, language may pose a barrier to patient-centered communication. 33, 34 Jacobs et al. reported that the provision of interpreter services can mitigate disparities in health outcomes associated with limited English proficiency. 8 Our study is the first prospective study we are aware of to compare the quality of communication and SDM between English-and Spanish-speaking patients. The findings suggest that despite having interpreters present, disparities persist in patient centeredness of communication. Although cross-cultural studies of decisional conflict are limited, one study among parents of children with a life threatening illness found that persons who were non-Latino white versus Latino reported higher scores in the DCS domains of effective decision making and support in decision-making. 35 The quality of patient-centered communication has implications for patient health and psychosocial outcomes including quality of life, adherence to cancer screening guidelines, and satisfaction . 12, 13, 36, 37 Lower levels of patient-centered communication as indicated by the lack of clarity, perceived discrimination, and disrespectful office staff domains on the IPC were associated with lower quality of life in a cohort of breast cancer survivors. 12 Higher perceived discrimination among Hispanic/Latino men has been associated with lower adherence to cancer screening guidelines. 13 In a study among an ethnic and racially diverse group of adults aged 50 and older, the perceived interpersonal sensitivity of the provider seen most recently in the past year was positively associated with satisfaction with health care. 36 A study of the association of patient perceptions of communication by health care providers with patient language (English v. Spanish) and ethnicity (Latino v. white) found that Spanish-speaking and Latino patients were less satisfied than English-speaking and white patients with how well medical staff listened, answered their questions, explained medications, explained medical procedures and tests results, and provided reassurance and support. 38 Finally, a survey of 1600 persons in a general medicine practice reports that lack of clarity and perceived disrespectful office staff as measured by the IPC were associated with lower satisfaction among Spanish-speaking patients with the association of disrespectful office staff and satisfaction noted in all race and ethnic groups. 37 Communication in the cancer setting is a particularly important concern as complex information is conveyed regarding diagnosis, severity of disease, treatment, and expected outcomes. 39 Quantitative information may convey these concepts. [4] [5] [6] 40 A study using data from the 2007 National Cancer Institute's HINTS reported lower levels of confidence in the use of numeric information among black and Hispanic compared to white groups. 41 The OPTION scores we report indicate a basic level of SDM skill with a median score in the total cohort of 27.6 (IQR 20. 8-35.4 ), on a scale of 0 to 100. Our findings are consistent with a number of previous studies. A systematic review of 14 studies across clinical settings (not including a SDM intervention) reported an OPTION score with a mean (SD) of 23 (14) . 26 A study of consultations with medical, radiation, or surgical oncologists in Australia and New Zealand among 55 patients with breast cancer reported OPTION scores with a mean (SD) of 23.4 (9.2). 42 A multicenter cross-sectional study of SDM among 114 consultations with primary care physicians based in Quebec, Canada, reported OPTION scores with a median (range) of 25.0 (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) . 43 In contrast, a study of radiation and medical oncology consults among 55 patients with colorectal or breast cancer in the Netherlands reported lower OPTION scores with a median (range) of 10 (2-60). 44 Previous studies have identified provider and patient factors associated with clinician SDM behaviors as measured by the OPTION scale. A systematic review identified 1) use of an intervention to implement SDM and 2) consultations longer in duration, as factors associated with higher OPTION scores. 26 In a multicenter, cross-sectional study of primary care physicians, factors associate with higher OPTION scores included the following: 1) physician participation on work-related committees, 2) consultations longer in duration, 3) increased decisional conflict in patients, and 4) patients that are employed. 43 We report that higher patient health numeracy was associated with higher levels of clinician SDM behavior as measured by the OPTION scale. As part of the parent study design, participants in our study were tested for health numeracy directly prior to the consultation and results were shared with the clinician at the point of care. It is possible that clinicians adjusted their communication strategy to the patient's level of health numeracy. In an analysis of the parent study, 33% of clinicians stated they modified their communication approach a little or somewhat based on the patient health numeracy report. Clinicians were also more likely to use a percent format when discussing prognosis in consultations with more versus less numerate patients. However, no difference was found in the use of other numeric formats including whole numbers, proportions, decimals, or indications of statistical uncertainty. 16 Further studies are needed to understand the relationship between patient health numeracy and the quality of SDM in the cancer consultation.
Patients with early stage breast cancer may consult with clinicians across several oncology specialties in the process of making a treatment plan. The balance between providing information about cancer and cancer treatment versus focusing on the decision-making process may vary between medical, radiation, and surgical oncologists. Patients with early-stage breast cancer often face a decision of equipoise regarding mastectomy versus a combination of lumpectomy and radiation as initial treatment. This is a decision directly involving surgical and radiation oncologists. Other breast cancer treatment decisions that can approach equipoise include whether to use adjuvant or neoadjuvant chemotherapy, a decision most likely to be discussed by a medical oncologist. Given the varied clinical domains of the oncology providers in the study, we included clinician specialty in our multivariate analysis. There was no association of clinical specialty with OPTION scores in our primary analysis. However, in the subset analysis limited to the Chicago site, the specialty of medical oncology was associated with lower OPTION scores than surgical oncology. Larger studies are needed to further evaluate the differences in cancer communication and SDM across clinician specialties in cancer care.
Our study has several limitations. First, Spanishspeaking participants were younger and had lower levels of health numeracy that the English-speaking patients and were treated in only one of the two participating sites. However, we were able to control for patient-level factors in our analysis and conducted a sensitivity analysis within the Chicago site. Second, we did not track the number or evaluate the quality of interpreters and variation in interpreter services could influence the quality of communication. Third, our sample size limits the power to discern differences between groups. Finally, we used the OPTION scale to evaluate clinician behaviors of SDM. Although widely used, this scale has psychometric limitations including questions regarding its factorial structure, item independence, and correlation with other theoretically based measures of SDM. 25 Despite these limitations, our study had certain strengths. We measured decisional conflict and patient-centered communication in a prospective manner among participants at a similar stage in their disease course. The measures used to assess health numeracy, decisional conflict, and patient-centered communication have been validated for English-and Spanish-speaking respondents. Finally, we had audio-recordings of the consultations and were thus able to observe SDM behavior.
In conclusion, our findings highlight challenges in cancer communication for Spanish speaking patients, particularly with respect to perceived patient centeredness of care. We report comparable provider skill in SDM between consultations conducted with Spanish-and English-speaking patients. Our SDM findings are consistent with others in suggesting that patient health numeracy may be an important challenge to address in future interventions. Further cross-cultural studies are needed to understand and address cultural and language barriers to effective communication and SDM in cancer care.
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